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ABSTRACT
INTRODUCTION: Laparoscopic abdominoperineal resection (LAPR) as a minimally invasive approach for 
the treatment of large rectal cancer is widely used. It has been proven to be technically feasible and safe with 
fewer complications and faster postoperative recovery than the open procedure. Our aim was to evaluate 
LAPR safety and feasibility as compared to the open procedure in large low rectal cancer.
PATIENTS AND METHODS: A total of 34 low rectal cancer patients who underwent open APR (OAPR) were 
matched with 42 patients who underwent LAPR in a one-to-one fashion between 2011 and 2014 in the Divi-
sion of General Surgery, Kaspela University Hospital of Plovdiv.
RESULTS: Intraoperative parameters of LAPR were better than those of OAPR as followed: mean operation 
time (121.8±47.8 min versus 152.1±49.2 min), mean operative blood loss (82±30.0 mL versus 120±35.0 mL), 
mean total number of retrieved lymph nodes (12±1 versus 12±1.4), and percentage of surgical complications 
(12.3% versus 15.1%). Laparoscopically treated patients showed significantly shorter postoperative analge-
sia (2.1±0.7 days versus 3.7±0.6 days), earlier first flatus (36.3±7.9 hours versus 48.5±9.2 hours), shorter uri-
nary drainage (3.8±3.4 days versus 5.8±1.3 days), and shorter hospital stay (6.2±1 days versus 8±2.0 days). 
Local recurrence rate during a three-year period (in 3 versus 4 patients) and metachronous liver metastasis 
(in 5 versus 6 patients) were less common after LAPR than after OAPR.
CONCLUSION: The risks of APR-specific surgical complications such as perineal wound infection and para-
stomal hernia were comparable between the laparoscopic and open surgery groups. There were no signifi-
cant differences regarding local recurrence and metachronous liver metastasis between these groups. Com-
plication and locoregional recurrence rates in low large rectal cancer patients after laparoscopic and open 
were quite similar. Scr Sci Med 2017; 49(3): 22-26
Keywords: laparoscopic abdominoperineal resection, open abdominoperineal resection, low rectal cancer, 
intraoperative parameters, complications
INTRODUCTION
Each year more thаn one million people world-
wide develop colorectal cancer (CRC). This pathol-
ogy comes third in the structure of malignant neo-
plasms worldwide and is one of the most common 
causes of death in both genders. CRC is the second 
most common malignancy among males (after lung 
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cancer and prior to the gastric one) and the third one 
among females (after breast and uterine cancers).
Bulgaria is in the middle of both morbidity and 
mortality rates worldwide. In 2010, rectal cancer cas-
es are 201.7 per 100000 and anorectal cancer ones are 
161.5 per 100000 (including the newly-registered 23.6 
cases per 100000). CRC occupies the second place 
in the mortality structure for Bulgaria for men (of 
13%) and for women (of 15.5%). In terms of gender, 
the morbidity shows a greater impact on men than 
on women and this feature is typical of all the coun-
tries in the world. Traced in dynamics, CRC morbid-
ity rates in Bulgaria show an increase during the pe-
riod from 1980 to 2010, with the crude indicators in-
creasing by more than two times and the standard-
ized ones - by nearly 1.6 times (1).
Following Heald’s concept of total mesorec-
tal excision (TME), it is imposed as a ‘gold standard’ 
in the treatment of malignant rectal tumours. TME 
principles are based on acute dissection under direct 
visual control in the embryonic avascular plan. The 
rectum is excised together with an intact mesorec-
tum covered at the back and laterally by the meso-
rectal fascia with precise dissection and nerve pres-
ervation (2).
After the incursion of laparoscopic surgery it 
was established that it presents with all the advan-
tages of the conventional colorectal surgery adding 
all the advantages of the mini-invasive approach (3). 
Within a study comparing the efficacy of con-
ventional and laparoscopic abdominoperineal resec-
tions in 381 patients, the incidence of regional relaps-
es for a three-year period was 9.7% in the mini-in-
vasive and 10.1% in the conventional surgery group. 
This difference was statistically insignificant (4). Ac-
cording to the COLOR trial, a multicenter random-
ized study conducted in 1103 patients did not reveal 
any significant difference in the number of lymph 
nodes removed and sent for histological examina-
tion as well as between the radial and circumferen-
tial margins between the two groups.
In a study of 340 patients divided into lapa-
roscopic and open group, estimated blood loss was 
less in the first group than in the second one (medi-
an 200.0 mL; range 100.0-300.0 mL versus median 
217.5 mL; range, 150.0-400.0 mL) in the open group; 
p=0.006) (5).
Numerous studies did not show any oncologi-
cal difference in five-year survival rates and local re-
lapses’ incidence between conventional and laparo-
scopic rectal surgery when the latter was performed 
by an experienced surgeon (4,6).
Our purpose was to evaluate the efficacy and 
the advantages of LAPR versus OAPR.
PATIENTS AND METHODS
The study included 34 patients with LAPR and 
42 ones with OAPR regardless of the stage of the dis-
ease during the period between 2011 and 2015 in the 
Department of Surgery, Kaspela University Hospi-
tal of Plovdiv. Both types of surgery were performed 
according to the generally accepted oncological re-
quirements. In the mini-invasive group, four trocars 
were used. We placed two 10 mm ports, the first para-
umbillically and the second near Mc Burney point as 
well as two 5 mm trocars located in the region of the 
bisphinal and the anterior axillary line, respectively. 
We used the ‘medial-to-lateral approach’ with low li-
gation of the inferior mesenteric vessels. After com-
plete specimen mobilization to the pelvic floor, we 
started the perineal part of the procedure, the prox-
imal section of the specimen was done by endo GIA 
and the intestine was extracted as a permanent ‘anus 
praeter’. The specimen was extracted perineally.
In the open group, the surgery started with a 
median laparotomy, after a meticulous inspection of 
the abdominal cavity to assess the tumor and the en-
closure of the surgical field. It proceeded to mobilize 
the rectum, preferring the mobilization from lateral 
to medial again with low ligation of inferior mesen-
teric vessels. Beyond, the technique was overlapping 
in both groups.Fig. 1. CRC distribution according to incidence rate per 
100000 (GLOBOCAN 2012, IARC)    
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RESULTS
We established that Intraoperative parame-
ters of LAPR were better than those of OAPR as fol-
lowed: mean operation time (121.8±47.8 min versus 
152.1±49.2 min), mean operative blood loss (82±30.0 
mL versus 120±35.0 mL), mean total number of re-
trieved lymph nodes (12±1 versus 12±1.4), and per-
centage of early surgical complications (12.3% ver-
sus 15.1%). Laparoscopically treated patients showed 
significantly shorter postoperative analgesia (2.1±0.7 
days versus 3.7±0.6 days), earlier first flatus (36.3±7.9 
hours versus 48.5±9.2 hours), shorter urinary drain-
age (3.8±3.4 days versus 5.8±1.3 days), and shorter 
hospital stay (6.2±1 days versus 8±2.0 days). Local re-
currence rate during a three-year period (in 3 versus 
4 patients) and metachronous liver metastasis (in 4 
versus 5 patients) were less common after LAPR than 
after OAPR (Table 1).
In our study, the duration of laparoscopic-as-
sisted perineal operations is significantly shorter, due 
to better visual performance especially in male pa-
tients with narrow pelvis and, last but not least, the 
rich experience gained in laparoscopic and, in par-
ticular, in colorectal laparoscopic  surgery. These re-
sults differ from the majority of publications avail-
able where the duration of the operative time is sig-
nificantly higher in the mini-invasive interventions 
(7).
The complications in APR are demonstrated on 
Table 2.
Bleeding in our laparoscopic group is signifi-
cantly lower than in the open one that is similar to 
most studies because of the good visualization and 
anatomical work in an acute manner (8).
Our study shows less need for analgesics in the 
early postoperative period, earlier passage recovery, 
shorter urinary drainage and hospital stay in the 
mini-invasive group. This data coincides with the lit-
erature available (9).
The incidence of complications in our study 
was 14.7% (n=5) in the laparoscopic and 16.6% (n=7) 
in the conventional group. Several randomized tri-
als performed during the period between 2004 and 
2009 did not differ concerning the incidence of post-
operative complications between laparoscopic and 
conventional colorectal surgery (10,11) while anoth-
er publication showed a greater incidence of compli-
cations in the laparoscopic group (12). Conversion to 
Laparoscopic group n=34 Conventional group n=42
Duration of surgery 121.8min. 151min.
Blood loss 82±30.0 ml 120±35.0 ml
Removed lymph nodes 12±1 13±1.4
Complications n=5 /14.7% n=7/16.6%
Needs for analgetics 2.1±0.7 d 3.7±0.6 d
Appearance of !atulence 36.3±7.9 h 48.5±9.2 h
Days with PUC 3.8±2.4 d 5.8±2.3 d
Hospital stay 6.2±1 d 8±2.0 d
Local relapses within three years n=3 n=4
Metacrhonic liver lesions n=4 n=5
Table 1. Laparoscopic versus conventional APR
Complications Laparoscopic n=5 Conventional n=7
Bleeding from presacral vessels -----------------------------------       n=2
Early postoperative ileus n=2     n=3
Infection of the surgical wound/abdominal/ -----------------------------------     n=2 
Infection of the perineal wound n=2 --------------------------------
Bleeding from a ports incision n=1 ---------------------------------
Table 2. Complications in APR
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open surgery was around 4.2% in literature data (13) 
that was similar to our results. 
Twenty-five randomized trials (15) have re-
ported a shorter hospital stay of LAPR patients as 
this statement overlaps with our own data. There is 
no statistically significant difference between both 
groups concerning the number of lymph nodes sent 
for histological analysis. According to many stud-
ies, the number of displaced and investigated lymph 
nodes in mini-invasive rectal surgery increases with 
the accumulated experience of the so-called ‘learn-
ing curve effect’ and in the presence of tumours in 
stages T3-T4 (16). 
The comparison of long-term results, such as 
the incidence of local relapses in our study, showed 
three-year disease-free survival rates of 91.2% in the 
laparoscopic and 90.5% in the open group. These 
results are similar to other ones (12). According to 
some researchers, the lower frequency of local recur-
rences in mini-invasive rectal surgery is due to the 
lower operation trauma. This statement is not gen-
erally accepted because of the high incidence of port 
metastases, which, according to literary data, do not 
exceed 2,4%.
CONCLUSION
Laparoscopic rectal oncologic surgery presents 
with better results such as shorter hospital stay, less 
need for analgesia, faster passage recovery, better pa-
tient’s quality of life and oncologic results which are 
comparable to those of open surgery.
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